I. BENEFITS OF ENERGY EFFICIENCY AND CONSERVATION
There are many benefits to meeting our power needs with less energy. Some are obvious. Using less power avoids the cost and pollution of new power plants. 2 It also lowers overall energy costs and improves system reliability.
3 Investing in energy efficiency results in achieving energy needs for about one-third to one-half the cost of buying more power on the open market. 4 More efficiency also reduces load, wear, and maintenance needs on the entire electrical system, allowing improved reliability of our power grid. 5 The benefits from energy efficiency and conservation also extend beyond benefits to those who reduce consumption and have lower energy bills. Improving efficiency lowers overall demand on the system and can thereby lower the wholesale market clearing price for electricity because less energy is needed. 6 A lower clearing price allows lower electric prices for all customers.
7 This is particularly important in places like Vermont where the long-term contracts for two-thirds of the State's energy supply, from Hydro Quebec and Vermont Yankee, will expire in the next decade, and will most likely be replaced with more expensive power from the wholesale market. 8 Energy efficiency and conservation also reduces pollution and other negative environmental effects. 9 Forty percent of the carbon pollution in the United States is produced by power plants. 10 Achieving a high standard of energy efficiency avoids burning the fossil fuels normally needed to meet increasing power needs, and therefore, allows our energy needs to be met at grid system and lower capacity costs as benefits of energy efficiency).
4. See, e.g., CYNTHIA ROGERS ET AL., FUNDING AND SAVINGS FOR ENERGY EFFICIENCY PROGRAMS FOR PROGRAM YEARS 2000 THROUGH 2004 10 (2005 , http://www.fypower.org/ pdf/CEC%20_Trends2000-04.pdf (comparing the average costs of an energy efficiency program with the costs of three supply generation alternatives in California); see also Energy Conservation: Program for Consumer Products Representative Average Unit Cost of Energy, 71 Fed. Reg. 9806 (Dep't of Energy Feb. 27, 2006) (providing price data on the average unit costs of energy for five residential energy sources, with electricity as the most costly, and natural gas as the least costly source).
5. E.g., PAUL PETERSON ET. AL., supra note 5, at 8-11(discussing the benefits of energy efficiency on load serving entities in terms of reductions in transmission loads and capacity costs, as well as increased reliability of transmission grids).
6. See id. at 10 (discussing the "downward pressure on the capacity clear price" as a result of including energy efficiency measures in the bidding portfolios of customers and energy service companies). 
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a lower cost and with less environmental impact than continuing to build and buy more supply from new generation.
11
II. BARRIERS TO ENERGY EFFICIENCY
If energy efficiency and conservation have so many benefits, why is its use limited? Despite expansion of efficiency and conservation efforts over the past thirty years, many regulatory and market barriers still exist that deter greater reliance on efficiency.
The structure for buying and selling power does not reward efficiency. Most consumers and utilities are "rational" beings and act to minimize costs and maximize profits.
12 Generators make money from selling electricity.
13
If demand is reduced, they sell less electricity and make less money.
14 Generators are also paid for having capacity available, as well as simply supplying energy.
15
Similar capacity payments are not available for efficiency, but efforts are underway in some regions to develop a Forward Capacity Market (FCM) that would allow efficiency to fairly compete with generation to meet a region's energy needs. 16 Additionally, some generators also receive a premium in the form of Reliability Must Run (RMR) contracts. These contracts ensure local reliability by giving the 11. See e.g., Union of Concern Scientists, supra note 11 (identifying costs associated with the extraction, generation, transportation, and supply protection of fossil fuel, along with the less monetized environmental impacts, including global warming, and air, water, land, and heat pollution).
12. See Edan Rotenberg, supra note 2, at 284 (explaining that "from an economic point of view, the information gap between consumers and utilities is economically efficient, a rational response to the cost of that information.").
13. See id. at 268-69 (discussing how in monopolistic markets without regulation, electric utilities will rationally act to "increase price and maximize total revenue by underproducing relative to market demand.").
14. See id. (noting that cost-based ratemaking tries to undo the incentives for utilities to earn increased profits through increased consumption); see also RICHARD Independent System Operator (ISO) 17 "the right to call on the [power plant] units" in return for fixed payments to the generators.
18
While these payments benefit generators, they make electricity more expensive for everyone and discourage efficiency even when it can meet capacity needs at a lower cost.
19
Most utility regulation also fails to reward efficiency. Traditionally, electric utility rates are a function of the cost of providing electric service to customers. 20 A rate proceeding establishes the revenue requirement for the utility to meet electricity needs in its service territory, and sets rates based on that revenue requirement.
21 A utility's profit is then linked to the amount of electricity it sells.
22 As soon as rates are set, the utility's actual revenues and profits are driven by sales. 23 The more electricity a utility sells, the more money it makes-generally an additional five cents per kilowatt-hour (kWh) to its bottom-line profits.
24
In the wholesale market, selling more electricity also often equals more profit, creating a disincentive for efficiency. 25 Base load and intermediate load generators benefit from being able to sell all of their output at a high market-clearing price. 26 To the 19. See, e.g., Gülen supra note 15 (concluding that capacity payments result in incorrect price signals and promote market inefficiency); see also Connecticut Power and Light Glossary, http://www.cl-p.com/clpcommon/pdfs/companyinfo/RestructuringGlossary.pdf (explaining that in southwest Connecticut, where transmission congestion prevents cost efficient generation, RMR contracts require consumers to make additional payments to the utilities based on taxes and maintenance and operating costs, to ensure reliable operation "even if only for a few peak demand periods.").
20. See, e.g., JAMES C. BONBRIGHT ET AL., PRINCIPLES OF PUBLIC UTILITY RATES 68 (Public Utilities Reports, Inc. 2d ed. 1988) (explaining how the public utility concept of ratemaking "implies that the service should be offered for sale . . . [and] that the sale prices should bear a fairly definite relationship to cost . . . .").
21. See id. at 10 (noting that a characteristic of public utilities involves supplying a "given geographic area" and providing services at "prescribed, regulated prices").
22. See id. at 68, 180 (discussing the relationship between sales and returns, and the role of profits in a regulated industry).
23. 
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Energy Efficiency and Conservation 105 extent efficiency measures lower demand, and thus lower market-clearing prices, a generator's profits will also be lower and it will not have any incentive to encourage energy efficiency.
27
Rate structures and the price of electricity also often fail to encourage efficiency. The cost of power varies by season, time of day, weather, type of power and location, as well as by the economy and politics in places both near and far from where either power or fuel originate. 28 Most of these variables are not specifically reflected in rates that would allow a customer to adjust demand or energy use based on the cost of power. 29 Instead, most bills have a stable price for power that provides no incentive to use less power. 30 For example, there is no economic incentive to use less power on a hot summer day when power is expensive, or to avoid running all electrical equipment at the same time, even if such use forces a utility to acquire more and higher-cost power to meet the demand. Better alignment of electricity prices with the real cost of power would encourage efficiency because customers would be paying more when it costs more to supply electricity, such as during peak hours or seasons. 31 Custom, practice, and utility expertise also results in less reliance on efficiency and conservation to meet power needs. If more power is needed, the general practice has been to build a new generation plant, purchase more power, and build more transmission capability to meet those needs.
32
These are what electricity suppliers know best how to do, and it is often the first or only solution proffered. 33 supply, and demand" in wholesale power markets).
27. See PAUL PETERSON ET AL., supra note 3, at 9-11 (discussing the effects of energy efficiency on load and capacity clearing prices).
28. showing that efficiency investments could meet needs at lower societal cost. Due to uncertainty of availability of facilities, the Public Service Board did not pursue efficiency and distributed generation alternatives because the Board determined that region's power needs could not be met in a timely manner to avoid the transmission project).
III. TOOLS FOR EFFICIENCY
While there are many barriers to having efficiency and conservation resources meet more of our energy needs, these barriers are not insurmountable and there are many tools available to use less power. These tools fall into two categories. The first includes "gadgets" or "better mousetraps." These are more efficient technologies that allow us to have the same or comparable service while using less power. The second includes various regulatory and market structures that encourage more efficiency.
A. More Efficient Technologies
Available efficiency technologies allow for a significant reduction in energy consumption. These technologies require consumers to perform simple actions, such as replacing home appliances, home or commercial lighting, and industrial engines and fans with more efficient models. In almost every instance, the same service is provided-lighting to the same lumens standard, cooling or heating to the same temperature, or meeting the same industrial output. 34 Improved technology allows these activities while using less power. Energy Star, a joint program set up by the United States Environmental Protection Agency and United States Department of Energy to promote energy efficiency, explains the significant effect of using efficient technologies:
If every American home changed out just 5 high-use light fixtures or the bulbs in them with ones that have earned the ENERGY STAR [label], each family would save more than $60 every year in energy costs, and together we'd keep more than one trillion pounds of greenhouse gases out of our air-equal to the emissions of 8 million cars. That's a $6 billion energy savings for Americans, equivalent to the annual output of more than 21 power plants. 35 These technological tools reduce electricity use, and while important, are but one component in improving efficiency on the demand and supply side. 
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Another example of a tool for reducing electricity demand is the growing use by some businesses and municipalities of energy services contracts to implement comprehensive energy efficiency systems. Under these contracts, a business provides energy services and is paid based on performance. 36 For instance, the Montpelier School District in Montpelier, Vermont, recently contracted with a consulting firm to make major energysaving improvements in the heating and cooling systems at its schools. 37 The total cost for the efficiency investments is $1,200,006, and will pay for itself through energy savings and reduced operating costs over a period of 10 years. 38 An innovation regarding supply-side efficiency is Combined Heat and Power (CHP), which is local, on-site generation that provides heat & electricity. Proponents of CHP point out that conventional electricity generation is "inherently inefficient, [and] convert [s] only about a third of the fuel's potential energy into usable energy."
39 They go on to explain that CHP incorporates more "intrinsic efficiency" and provides a better option for "the bottom line and the environment" because it "produces both electricity and useable heat-convert[ing] as much as 90% of the fuel into usable energy." 40 The significant increase in efficiency with CHP results in lower fuel consumption and reduced emissions compared with the separate generation of heat and power. 41 For example, the North Country Hospital in Newport, Vermont, installed a CHP in the form of a wood chip cogeneration system. 42 Because of the skyrocketing prices of oil and gas, the anticipated monetary savings for installing this CHP system will be about $328,000 per year. 43 In addition, this system will reduce stress on the grid, 36 . See e.g., CAL. DEP'T OF GENERAL SERVICES, STATE ADMIN. MANUAL ENERGY: SERVICE CONTRACTS, 6876 (1998), available at http://sam.dgs.ca.gov/TOC/6000/6867.htm ("The energy service contract is the legal loan agreement that defines the project and ensures repayment of the borrowed monies. The [Department of General Services] is required to repay the loan regardless of the success of the project. This is necessary to assure bondholders they will be repaid.").
37 save countless gallons of oil and gas, and avoid significant pollution and greenhouse gas emissions.
44
A technological tool to help reduce or shift a consumer's electricity usage is the use of sophisticated smart meters that can closely track usage and power cost. 45 Smart meters look similar to standard digital meters and fit into a standard meter base. They "measure and store electricity consumption data over short time periods, usually an hour." 46 This kind of advanced metering infrastructure is a necessary condition for implementing Real Time Pricing (RTP) and other time-sensitive rate structures discussed below in Part IV. 47 Smart meters allow for the control of certain appliances so that energy use is curtailed during times of high electricity demand or high prices. 48 Some forms of smart meters can connect to appliances, such as clothes dryers, that signal when energy prices are high, allowing a consumer to avoid using such appliances when their use will be more costly.
49
Another alternative is to program smart meters to shut off connected appliances when prices are high, giving the consumer an overall better match between power cost and power price.
IV. WHOLESALE AND REGULATORY TOOLS TO PROMOTE EFFICIENCY
In addition to technological tools, regulatory and market structures can also help overcome barriers to acquiring more efficiency resources. One tool to acquire efficiency resources is the establishment of an energy 44. Id.; see also Tina Kaarsberg & R. Neal Elliott, supra note 39 (noting that CHP will reduce greenhouse gas emissions and help satisfy "future needs for electricity generating capacity.").
45. www.rmi.org/sitepages/pid1090.php (describing the "GoodWatts" home management system, which uses broadband technology to send signals from the utility to smart meters, informing owners the occurrence of critical peak-electricity usage).
50. See id. (explaining that the "GoodWatts" technology also allows the owner to preprogram the smart meter to shut-off appliances upon receiving a critical peak-electricity usage signal). efficiency program, funded by a systems benefit charge (SBC). An SBC is defined as a non-bypassable charge on a consumer's electric bill to pay for the costs of certain public benefits, such as low-income assistance and energy efficiency. 51 The amount of the SBC can vary state to state, and ranges from less than one-tenth of a cent per kWh to up to four-tenths of a cent per kWh. 52 Approximately 20 states have an efficiency program funded by an SBC, but many fund only a small portion of the available and cost-effective energy efficiency resources. 53 For example, a 2002 study in Vermont found that increasing the current spending on energy efficiency by a multiple of 10 over the next 10 years would still acquire cost-effective energy efficiency resources. 54 Likewise, when California significantly increased its funding for an efficiency program, it determined the efficiency measures would save enough electricity to avoid building three 500 MW power plants. 55 Other regulatory or market tools in the form of "demand response" are available to reduce energy use at key times. 56 Demand response reshapes the load over a day to take the stress out of the system for peak hours of demand. 57 Demand response could be used to reduce the barriers to efficiency created by RMR contracts. 58 Contracts for demand response mechanisms can be formed by an industry or large consumer contracting with an ISO to shut down on request for the sake of reliability, thereby reducing or eliminating the need and cost of RMR contracts. 59 Another set of available market tools currently being developed by Independent System Operator-New England (ISO-NE) are rules for the Forward Capacity Market (FCM). 60 As the result of a Federal Energy Regulatory Commission (FERC) settlement proceeding involving charges for Locational Installed Capacity (LICAP), the FMC must include a distinct methodology to fully integrate energy efficiency as a resource for meeting the region's capacity needs. 61 ISO-NE Demand Resource Group has drafted FMC rules to define various kinds of Demand Resources (DR) and their respective capacity values and to determine criteria to ensure financial assurance and performance mechanisms.
62
Once developed, efficiency resources should be able to fairly compete and be compensated for the capacity they provide, just as generators are now paid for providing capacity. 63 Locational Marginal Pricing (LMP) is another tool that encourages efficiency by aligning prices with higher costs incurred as a result of transmission congestion. 64 metering and communications technology . . . . Each electric utility . . . shall provide each customer requesting a time-based rate with a time-based meter capable of enabling the utility and customer to offer and receive such rate, respectively.
71
Under this mandate, the Public Service Board in Vermont recently opened an investigation into the viability of RTP in Vermont and examined opportunities for using smart metering and time-based rate standards. 72 Apart from RTP, other rate design measures can also support efficiency and conservation. For instance, inclining block rates discourage energy waste by pricing an initial block of energy usage at a specific rate, and the subsequent blocks of usage at correspondingly higher rates. 73 A seasonal rate is another form of rate design that offers different rates by month to reflect the differences in average monthly costs by season. 74 Finally, under a time-of-use (TOU) rate design, prices for peak power are higher than offpeak power. 75 Absent RTP, these rate design measures still work to better align prices with costs and encourage efficiency by providing more accurate price signals to consumers. 76 Separating utility profits from the amount of electricity sold, or "decoupling," is another tool to eliminate barriers that discourage efficiency and conservation. 77 Decoupling encourages cost-cutting and improves efficiency by removing the disincentive to promote energy efficiency created by the utility's incentive to earn more profits by selling more
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Energy Efficiency and Conservation 113 energy. 78 To illustrate, Puget Sound Power and Light (now Puget Sound Energy), in the State of Washington, ran under a decoupling rule prior to deregulation, from 1991 to 1996. 79 During its first year of decoupling, the company's energy savings equaled almost as much as the energy savings attributable to the three previous years combined. 80 In the second year of decoupling, the company's energy savings increased by another 60%. 81 And in Vermont, the State Legislature recently passed a law allowing the Public Service Board to approve alternative forms of regulation, including the decoupling of electricity profits from the volume of sales, as a way to foster energy efficiency. 82 One utility, Green Mountain Power, has already filed a request for approval of an alternative regulation plan that includes decoupling.
83 This is currently being considered by the Vermont Public Service Board. 84 
VI. CONCLUSION
As the world economy grows, we can choose to meet our energy needs with more dirty power, or we can choose to utilize the power we have in the most efficient manner possible. The cleanest and least-cost solution is the latter. Taking action now to acquire all cost-effective efficiency resources through well-funded efficiency programs, combined with regulatory and market tools to encourage efficiency, will allow us to take a big step towards responsibly meeting our energy needs.
